[Abstract] This protocol describes a straightforward method to generate specific mutations in the genome of strictly lytic phages. Briefly, a targeting CRISPR-Cas9 system and a repair template suited for homologous recombination are provided inside a bacterial host, here the Gram-positive model Lactococcus lactis MG1363. The CRISPR-Cas9 system is programmed to cleave a specific region present on the genome of the invading phage, but absent from the recombination template. The system either triggers the recombination event or exerts the selective pressure required to isolate recombinant phages. With this methodology, we generated multiple gene knockouts, a point mutation and an insertion in the genome of the virulent lactococcal phage p2. Considering the broad host range of the plasmids used in this protocol, the latter can be extrapolated to other phage-host pairs.
ii. Add 2 volumes of 100% ethanol.
iii. Mix thoroughly and incubate on ice for 15 min.
iv. Centrifuge in a benchtop microcentrifuge at 16,000 x g for 15 min. Note: Ligation products can be kept a few days at -20 °C, but transformation efficiency will decrease. e. Discard supernatant and resuspend each pellet in 1 ml of sterile cold wash solution (see Recipes).
Preparation of L. lactis MG1363 competent cells
f. Transfer cells into 1.5 ml micro-tubes.
g. Centrifuge the resuspensions in a benchtop microcentrifuge at 16,000 x g for 1 min.
Note: We perform this step at room temperature (RT), but a refrigerated microcentrifuge may be used to keep the cultures cold (~4 °C).
h. Repeat the last three steps twice.
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9 www.bio-protocol.org/e2674 www.bio-protocol.org/e2674 itself, can avoid cleavage. The most effective approach is to create a deletion, which removes the whole target sequence (PAM and protospacer) ( Figure 3 ). Otherwise, a single mutation can be introduced in the PAM and/or multiple mutations in the protospacer to prevent DNA cleavage. If the target sequence is in a coding region, mutations should be designed based on codon usage patterns. lactis MG1363 harboring a targeting plasmid (pL2Cas9) and a repair template. The CRISPR array is depicted as black diamonds (repeats) and a blue box (spacer). Shortly after the viral DNA enters the bacterium, the CRISPR-Cas9 complex recognizes and cleaves its target. The genomic lesion can then be repaired with a template suited for homologous recombination and harboring a desired mutation (here a deletion). Recombinant phages avoid cleavage by the CRISPR-Cas9 system as they lack the target sequence. 
Data analysis
Multiple mutants of phage p2 were generated with this methodology. We refer the readers to the original paper (Lemay et al., 2017) .
Notes
1. In interest of time, some of the steps from the protocol can be done concomitantly ( Figure 5 ). 
